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A.  introduction: 


The  question  of  vibrato,  both  in  definition  and  application,  has  been  a 
problematic  issue  for  the  modern  singer  attempting  to  perform  early  music. 
In  all  respects,  vibrato  is  a  difficult  subject.  Experts  do  not  agree  on  its 
description,  notation,  measurement,  other  aspects  of  tone  quality,  perception, 
or  even  its  origin.  Many  authors  have  refuted  the  presence  of  vibrato  in 
medieval  and  Renaissance  singing  voices.  Their  opinions  are  largely 
unsubstantiated,  because  recent  evidence  from  vocal  pedagogy,  voice 
science,  and  Medieval/Renaissance  literature  shows  that  vibrato  is  a 
naturally  occuring  phenomenon  present  in  the  human  singing  voices  of  all 
eras. 

B.  Thesis  statement: 

Vibrato  was  a  natural  phenomenon  in  the  solo  singing  voice  of  the 
Medieval  and  Renaissance  era,  as  it  is  today. 


€.  Definition 

Initially,  a  working  definition  of  vibrato  and  related  terms  must  be 
established.  In  many  of  the  sources  reviewed,  vibrato  is  not  defined  -  it  is 
simply  used  and  the  definition  is  taken  for  granted.  Modern  voice 
researchers  have  tried  to  define  vibrato  (Luchsmger  and  Arnold,  Zemlin, 
Euttner,  Brodnitz,  and  others),  but  the  most  often  quoted  definition  is  still 
that  of  Seashore  (1936),  With  his  associates,  Seashore  undertook  the  most 
comprehensive  early  research  on  vibrato,  concluding  that  “a  good  vibrato  is  a 
pulsation  of  pitch,  usually  accompanied  by  synchronous  pulsations  of 
loudness  and  timbre,  of  such  an  extent  and  rate  as  to  give  a  pleasing 
flexibility,  tenderness,  and  richness  to  the  tone,”1  A  more  recent  investigator 
provides  the  following  definition: 

Tn  actual  music,  the  frequency  and  amplitude  of  tones  are  never 
perfectly  steady.  The  tone  is  always  varying  its  frequency  round  a 
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mean  value:  this  mean  value  may  be  taken  to  be  the  scale  value  of  the 
tone.  The  variations  from  the  mean,  when  they  are  regular  are 
generally  known  as  ‘'vibrato':  The  most  crucial  and  significant  point 
about  the  vibrato  is  that  it  is  not  perceived  consciously:  - 

Tremolo  and  wobble,  (called  excessive  vibratos  by  MeLaneT?  result  from 
poor  muscular  coordination  (inadequate  or  inappropriate  technique and  are 
often  mistaken  for  vibrato.  Tremolo  is  sometimes  used  for  artistic  effect  and 
is  a  tonal  movement  generally  produced  by  unrelieved  muscular  tension  r 
The  amplitude  does  not  change  as  intensity  changes  and  the  tonal  oscillations 
are  generally  faster  than  those  of  vibrato  Wobble,  a  slower,  wider 
oscillation,  is  "  an  erratic  tonal  movement  in  which  neither  the  periodicity 
nor  the  amplitude  of  the  sound  waves  produced  during  phonation  is  relaxed 
to  the  pitch  being  sung:’-5* 

For  the  purposes  of  this  paper,  I  have  tried  to  provide  a  descriptive 
definition  of  vibrato,  which  includes  a  range  of  scientific  parameters  found  in 
perceptual  research,  I  have  defined  vocal  vibrato  as  the  regular  and  rapid, 
but  minimal  changes  in  pitch,  intensity  and  timbre,  which  occur  naturally  in 
the  human  voice,  present  most  frequently  in  well  supported  and  trained 
singing  voices,  enhancing  vocal  quality.  The  acoustic  parameters  used  to 
measure  pitch  vibrato  include;  rate  (speed  of  pitch  change)  m  cycles  per 
second  and  extent  (range)  of  pitch  change  in  semitones.  Rate  and  extent  are 
also  used  when  measuring  intensity  and  timbre  vibrato,  but  most  of  the 
literature  is  concerned  with  pitch  variation.  After  examining  McLane  s 
summary  of  scientific  studies,  I  have  adopted  the  following  as  acceptable 
limits;  an  average  rale  between  5  and  7  cycles  per  second  and  an  average 
range  of  approximately  plus  or  minus  a  semitone,6  Vibrato  is  distinct  from 
vocal  ornaments,  tremolo  (faster  rate),  wobble  (slower  rate  and  wider 
range),  and  straight  tone  (the  absence  of  perceptible  vibrato,  wobble  or 
tremolo  in  the  voice). 

D.  Original  Treatises  Containing  Information  on  Vibrato 

Several  of  the  available  original  sources,  including  Ornithoparchus  1517, 
(John  Dowland,  trans.,  1600),  Bassano  1585,  Bathe  c.1587  ,  Boviceili  1594, 
Caccini  1601  ,  Playford  1664,  Bacilly  1668,  Berard  1679, 7  were  examined  for 


information  on  vibrato.  Also  various  parts  of  original  sources  of  the  14th  to 
17th  centuries,  including  Jerome  of  Moravia  13th  century,  Annonymous  XIII 
c,  14th  century,  Zabern  c.  1473,  de  la  Marche  1453,  Boccaccio  1348-53, 
Castiglione  1528,  Giustiniani  1628,  Maffei  1562,Finck  1556.  Zacconi  1592, 
Vicentino  1555.Zarlino  1558,  Morley  1597,  Maugars  1639,  Praetorius  1612- 
20,  Mersenne  1636,  Monteverdi  1604-17, s  and  Herbst  1642,9  ^rere 
consulted  for  mention  of  vibrato,  or  for  a  description  similar  to  the  above 
definition  of  vibrato.  According  to  Lang,  the  beginnings  of  vocal  pedagogy 
for  professional  singers  are  found  in  the  16th  century,”10  and  yet  it  is 
difficult  to  find  original  sources  from  the  16th  and  17th  centuries  that 
mention  vibrato  or  a  term  with  a  similar  meaning.  Most  of  the  definitions  or 
descriptions  of  vocal  quality,  production  and  ornaments  found  do  not  match 
the  vibrato  definition  stated  at  the  beginning  of  this  paper.  Early  writers  do 
frequently  mention  ornaments  involving  rapid  pitch  and/or  intensity 
variation,  such  as  tremolo,  trill,  irillo  and  grappa  It  is  apparent  that  vibrato 
received  very  little  attention  in  the  early  literature  about  singing.  The  lack 
of  attention  to  vibrato  supports  the  idea  that  singing  teachers  and  audiences 
then,  as  now,  were  not  concerned  with  a  vibrato  that  is  almost  imperceptible, 
and  which  contributes  to  voice  quality. 

Disorders  of  the  voice  related  to  pitch  fluctuation  are  also  mentioned  in  the 
literature  of  the  era,  Conrad  von  Zabern.  in  1474.  expressed  an  opinion  often 
voiced  today;  A  very  common  sign  of  poor  training  is  the  horrid  wavering 
up  and  down  of  the  pitch.'11  Bernhard  (1650)  says  that  the  tremelo 
(translated  by  Hiise  in  Sanford  as  vibrato  )  is  a  defect."12  and  Elderly 
singers  feature  the  tremelo.  but  not  as  an  artifice.' 13  Both  of  these 
descriptions  match  what  we  now  call  tremolo  or  wobble,  not  vibrato,  and 
show  that  early  musicians  shared  the  modern  concern  about  unusual  pitch 
oscillations. 

These  sources  contain  descriptions  which  support  the  idea  that  vibrato 
existed  and  was  considered  aesthetically  pleasing.  Falck  (c,  1 630-c  1 6S9) 
says  that  "first  a  young  singer  must  have  from  nature  a  beautiful,  lovely, 
trembling  voice,  which  is  well  disposed  to  a  irl/la  and  a  smooth  round 
throat.  H  The  natural  tremble  could  be  what  we  refer  to  as  vibrato.  Herbst 
(1642)  writes  first,  that  a  singer  have  a  beautiful  lovely,  trembling  and 
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shaking  voice". ]5  Praetorius  ( 1619)  states  that  one  of  the  three  requisites  of 
a  singer  is  a  pleasantly  vibrating  voice"16  and  a  "..  beautiful,  vibrant,  and 
floating  or  quivering  voice  as  well  as  a  round  neck.'*17 

In  the  literature  of  the  14th  to  17th  centuries,  only  tremolo  or  wobble,  and 
vibrato-related  ornaments  were  commented  upon.  In  other  words,  the 
natural  pleasing  vibrato  was  one  component  of  a  good  tonal  quality,  and 
only  the  abnormal  vibrato  which  attracted  attention  to  itself  was  named  and 
used  as  an  ornament,  or  considered  inappropriate. 

E.  Secondary  Literature  on  Vibrato  in  Musical  Contents 

Many  early  music  specialists  and  musicologists  believe  that  singers  in  the 
Medieval  and  Renaissance  eras  sang  with  a  very  different  vocal  technique 
than  today,  and  it  did  not  include  vibrato  as  a  component  of  normal  tone 
quality.  The  search  for  information  regarding  straight  tone  or  vibrato  is 
complicated  by  many  factors,  including:  the  lack  of  standardization  of  vocal 
terminology  in  early  times:  the  difficulties  in  translating  older  forms  of 
various  languages;  and  the  infrequent  use  of  the  actual  term  vibrato  before 
the  19th  century  (According  to  Wester  man,  it  was  corned  from  the  Italian 
verb  vlbrare  by  the  "King  of  Tenors  ',  Rubinl  c.  1838. !S)  Evidence  has  been 
gathered  from  musicological  knowledge  of  Medieval/Renaissance 
performance  spaces,  notated  music,  written  descriptions  of- ornaments,  vocal 
and  musical  aesthetics,  paintings,  instruments,  changes  in  the  types  of 
voices  employed  and  changes  in  vocal  teaching.  Unfortunately,  the 
secondary  musicological  literature  on  Medieval  and  Renaissance  vocal 
vibrato  is  contradictory,  often  unsubstantiated,  and  not  comprehensive 

1.  Misconceptions  and  Interpretations 

The  confusion  of  terms  for  ornaments  and  vibrato  has  led  to  some 
misinterpretation  of  the  original  sources.  McGee,  for  example  states  that 
Conrad  von  Zabern  advises  against  singing  with  vibrato19.  Examination  of 
the  MacClintock  translation  "A  very  common  sign  of  poor  training  is  the 
horrid  wavering  up  or  down  of  the  pitch"20  reveals  that  von  Zabern  is 
describing  "wobble,"  not  vibrato. 


Many  musicologists  equate  the  descriptions  of  ornaments  in  written 
sources  from  the  era  with  our  modern  definition  of  vibrato.  As  stated  above, 
the  ornaments  described  in  the  original  sources  may  match  our  modern 
definitions  of  tremolo  or  wobble,  or  what  we  acknowledge  as  ornaments  of  a 
particular  period  ,  but  do  not  match  the  modern  definition  of  vibrato. 

Sanford  has  translated  Hate ;  flattements,  tremblement,  and  Be  bung,  from 
original  sources  as  vibrato.21  She  quotes  other  translators  who  equate 
tremuJo,  flatte,  londulation,  Beben  der  Stim me  and  tremulo  with  vibrato  22 
The  accompanying  descriptions  of  the  terms  do  not  match  our  modern 
definition  of  vibrato,  but  they  could  apply  to  other  terms,  such  as  tremolo, 
trillo  or  trill 

The  desire  for  perfect  intonation  expressed  in  many  written  sources  from 
the  era 23  is  sometimes  construed  by  early  music  specialists  as  a  reason  to 
eliminate  vibrato.  They  feel  that  perfect  intonation  will  be  compromised  if 
singers  use  vibrato.24  This  is  not  substantiated  by  recent  research  on  the 
effect  of  vibrato  on  pitch  perception.  Sundberg  studied  the  effect  of  vibrato 
tones  on  pitch  matching  abilities  (using  a  stimulus  tone  presented  on 
binaural  earphones  and  a  response  dial,  which  the  subjects  adjusted 
manually)  of  six  musically  active  and  trained  persons,  and  found  that  vibrato 
did  not  affect  the  certainty  with  which  pitch  was  perceived.  The  study  shows 
that  the  presence  of  vibrato  does  not  affect  the  accuracy  of  pitch  perception, 
or  intonation  25 

Evidence  exists  to  indicate  that  performances  in  the  Medieval  and 
Renaissance  period, ,  especially  of  solo  singing,  wTere  generally  very  intimate, 
and  held  in  small  halls  and  drawing  rooms,  or  in  churches  with  live  acoustics. 
This  could  imply  the  use  of  a  softer  dynamic  level,  but  there  is  no  clear 
scientific  evidence  to  show  that  vibrato  changes  with  dynamic  level.26 
Examination  of  Renaissance  music  reveals  that  the  tessitura  required  lends 
to  be  narrow  in  comparison  to  later  music,  and  often  only  one  register  was 
required.27  A  study  by  Large  and  Iwata  using  experts'  perceptual 
judgements  on  the  presence  of  vibrato,  and  sonograms  of  Fischer-Dieskau's 
singing,  showed  that  vibrato  occured  most  consistently  on  long  and  high 
notes.28  This  evidence  suggests  that  it  may  be  easier  to  produce  straight 
tone  in  the  most  comfortable  range  (medium),  making  the  possibility  of 


producing  a  straight  tone  for  a  whole  piece  with  a  smaii  compass,  more 
plausible.  It  could  also  mean  that  vibrato  is  not  as  easily  detected  in  the 
mid-range.  Uberti  mentions  that  because  modern  vocal  technique 
concentrates  energy  in  the  higher  harmonics,  and  the  vibrato  is  easier  to 
hear  in  the  higher  harmonics,  modern  vibrato  is  easier  to  notice.29  This 
might  have  an  effect  on  voice  quality.  He  does  not  cite  evidence  to 
substantiate  his  claim. 

Kwalwasser  conducted  a  study  using  a  photographic  method  with  a 
tonoscope  to  measure  pitch,  intensity  and  time  fluctuations  of  chest  and  head 
tones  of  the  same  intensity  in  the  singing  voices  of  trained  and  untrained 
male  and  female  adults  and  children.  He  concluded  that  the  lower  tones 
(chest  voice)  may  have  smaller  amplitude  and  faster  pulsation  rate  than 
higher  tones  (head  voice).30  In  other  words,  chest  tones  could  be  perceived 
to  have  less  vibrato  than  head  tones.  This  finding  is  questioned  by  Rothman, 
since  he  found  that  ‘  slow  frequency  pulse  rates  combined  with  small 
amplitude  variations  elicit  judgements  of  straight  tone  generally.  31  The 
research  is  too  inconclusive  to  show  if  vibrato  perception  changes  with  pitch 
and  hence  the  ranges  used  in  early  times  may  not  have  affected  perception 
of  vibrato. 


2.  A  Picture  is  Not  Worth  a  Thousand  Recordings 

It  is  unfortunate  that  sound  recordings  of  Medieval/Renaissance 
performances  do  not  exist,  and  iconographical  evidence  does  not  provide 
conclusive  evidence  about  vocal  production  and  vocal  quality.  Artists’ 
depictions  of  musicians  in  Medieval/Renaissance  times  provide  more 
information  on  instruments  and  instrumental  technique  than  on  singing. 

This  is  mainly  due  to  the  internal  and  hidden  nature  of  vocal  technique.  Van 
Eyck's  Adoration  of  the  Lamb/  for  example,  shows  strained  expressions  on 
the  faces  of  singers  (including  tight  face  and  throat  muscles,  and  small  mouth 
openings)  in  contrast  to  the  relaxed  faces  of  the  instrumentalists.  This 
painter  was  known  for  the  detail  and  accuracy  of  his  work,  thus  leading  Dart 
to  the  conclusion  that  these  singers  'were  characteristic  of  the  era  32 
Vennard  has  commented  on  how  vocal  strain  and  different  mouth  openings 
can  be  seen  in  groups  of  contemporary  singers  as  well.  He  wonders  why  it  is 


assumed  that  the  painter  is  an  authority  on  vocal  technique,  and  why  it  is 
assumed  that  he  painted  exactly  what  he  saw.33  It  would  be  difficult  to 
imagine  what  an  historian  in  the  23rd  century  would  say  about  20th  century 
vocal  technique  if  all  he  had  were  paintings  and  pictures  of  singers  to  guide 
him! 

3-  Instruments  and  Instrumental  Technique 

Evidence  about  instrumental  tone  quality,  technique  and  ornamentation 
in  the  Medieval/Renaissance  era  is  more  abundant  than  evidence  of  vocal 
ornamentation,  quality  and  technique.  As  a  result,  extrapolations  from 
information  on  the  development  of  instruments  have  been  applied  to  the 
voice.  The  voice  is  the  original  instrument,  and  anthropological  evidence 
suggests  that  the  human  larynx  has  not  changed  for  50  thousand  years.34 
Instrument  builders  have  attempted  to  imitate  the  beauty  of  the  human 
voice  for  centuries,  and  as  instruments  have  evolved,  their  timbres  have 
become  richer.  It  is  not  reasonable  to  assume  that  the  vocal  instrument  has 
changed  because  other  musical  instruments  have. 

4.  Change  in  Vocal  Pedagogy 

The  demands  of  post-Romantic  composers,  larger  concert  hails,  and 
orchestral  accompaniments  have  undoubtablv  affected  vocal  technique,  and 
consequently  vocal  pedagogy.  Uberti  tries  to  identify  differences  between 
pre-romantic  and  post-romantic  vocal  production.  He  describes  a 
Renaissance  technique,  but  does  not  provide  sources  to  substantiate  this  pre¬ 
romantic  vocal  production.  He  claims  that  early  technique  must  have 
differed  from  Romantic  teachings,  ‘otherwise  they  could  never  have 
improvised  the  elaborate  graces  and  passaggl  prescribed  in  so  many 
treatises  of  the  day."35  it  is  widely  accepted  by  voice  teachers,  and 
substantiated  by  research,  (see  section  F)  that  vocal  technique  which 
protects  the  voice,  and  allows  for  frequent,  extended  use  of  the  voice  as  is 
required  of  professional  singers,  includes  vibrato  as  a  by-product  Since 
professional  singers  were  employed  and  trained  in  Medieval  and 
Renaissance  times36,  it  is  likely  that  the  singers  with  vibrato  had  long 
healthy  careers. 


5-  Change  in  Aesthetic  Preference 

Since  women  were  not  allowed  to  participate  in  most  Medieval  and 
Renaissance  church  music,  counter-tenors,  castrati,  and  boy  sopranos 
performed  the  treble  parts.  It  is  often  assumed  that  these  types  of  voices 
have  less  vibrato  than  today's  singers  and  that  early  music  performers 
concerned  with  authenticity  must  sing  with  a  vibratoless  style.  The 
literature  does  not  support  the  assumed  vibratoless  style.  Von  Ramm 
believes  that  the  counter-tenors  sang  with  the  vibratoless  style,  and  that 
female  and  tenor  voices  should  try  to  obtain  this  quality,  but  provides  no 
evidence  for  this  statement.37  The  research  findings  on  the  universality  of 
naturally  occurring  vibrato  in  vocalization  leads  one  to  question  the  assumed 
lack  of  vibrato  in  the  counter-tenor,  castrate  and  boy  soprano  voices  of  the 
Medieval/Renaissance  era.  The  author  was  able  to  hear  a  professional 
counter-tenor  in  performance  of  early  French  chansons  in  Sainte  Chapelle 
church.  Paris,  in  August  of  1986.  He  sang  with  much  emotion.,  and  his 
perceptible  vibrato  added  beautifully  to  the  ring  in  the  high  roofed  narrow 
church,  whose  construction  is  typical  of  the  Medieval  and  Renaissance  era. 
We  no  longer  hear  the  voices  of  castrati,  but  one  recording  of  Alessandro 
Moreschi  (1858-1922),  the  last  castrato,  and  descriptions  of  castrate  voices 
which  do  mention  vibrato,  are  available.  Unfortunately,  these  are  all  post- 
Renaissance. 

Children  tend  to  have  fewer  tones  with  perceptible  vibrato,38  although  it  is 
present  some  of  the  time39.  Kwaiwasser  found  that  59%  of  children  s  sung 
tones  contained  vibrato90  This  evidence  show’s  that  vibrato  is  commonly 
found  in  the  boy  voices,  the  traditional  trebles  of  early  sacred  choral  music, 
and  does  not  rule  out  the  presence  of  vibrato  in  solo  singing,  and  choral 
music.  The  predominance  of  boy  trebles  is  challenged  by  Owen  Jander.  He 
states  that  "the  timbre  of  the  high  male  voices  that  predominated  in  Western 
music  until  the  15th  century  can  only  be  surmised."  and  that  monographic 
evidence  shows  “that  throughout  the  ensuing  centuries  the  top  lines  of 
polyphony  were  most  often  performed  not  by  boys  but  by  men  singing 
falsetto  where  necessary."91  Although  one  finds  little  evidence  of  preference 


for  a  vibraioiess  quality,  the  desire  for  purity  and  clarity  of  tone  in  written 
sources  from  the  era  may  indicate  an  aesthetic  preference  for  light,  clear, 
voice  qualities.  These  types  of  voices  tend  to  have  less  noticeable  vibrato, 
but  to  interpret  such  broad  ideas  about  tone  quality  as  vibraioiess  shows 
lack  of  comprehensive  research.  Since  we  have  no  recordings  of  the  singing 
we  cannot  be  sure  what  was  meant  by  references  to  pure  tone,  but  there  is 
nothing  to  indicate  absence  of  vibrato,  and  many  reasons  to  believe  it  was  a 
constant,  but  not  outstanding  element  in  singing. 

6.  Musicological  Views  on  Vibrato 

Many  of  today's  early  music  specialists,  believe  that  vibrato  was  only 
desirable  as  an  ornament  in  early  music/*2  Two  authors  agree  that  vibrato 
was  an  integral  part  of  early  singing.  Bonington  talks  about  the  true  vocal 
vibrato  which  sounds  wonderfully  alive,  decisive  and  under  control.  It  is  an 
essential  element  of  voice  production,  as  much  so  in  early  music  as 
elsewhere,""*3  Uberti  states  that  "in  the  more  sonorous  church  singing  I 
think  it  is  reasonable  to  suppose  that  vibrato  was  a  constant  element'/44 
Bonington  and  Uberti  do  not  explain  why  they  differ  from  other  writers  or 
why  they  hold  these  views.  Therefore,  their  opinions  may  not  be  more  valid 
than  those  with  opposing  views.  They  do  show  that  the  straight  tone  opinion 
is  not  universal.  The  musicological  evidence,  due  to  the  lack  of  information 
from  the  Medieval/Renaissance  era,  is  by  no  means  conclusive,  and  does  not 
rule  out  vibrato  as  a  naturally  occurring  phenomenon  in 
Medievai/Renaissance  voices. 

F.  Pedagogical  and  Voice  Science  Evidence  on  Vibrato 

The  human  vocal  vibrato  has  long  been  a  puzzle  to  musicians,  musicologists, 
singers,  voice  teachers  and  voice  scientists.  They  wonder  about  how  it  is 
produced,  how  to  change  it.  how  to  measure  it,  how  to  define  it,  and  what 
types  are  aesthetically  pleasing.  In  general,  modern  vocal  pedagogy  and 
science  support  the  idea  that  vibrato  is  a  natural  phenomenon  in  healthy 
speaking  and  singing  voices.  In  addition,  research  shows  that  it  is  controlled 
indirectly  by  a  physiological  and/or  neurological  mechanism,  cannot  be 


completely  eliminated,  minimizes  vocal  fatigue,  varies  with  emotion,  is 
universal,  and  is  not  always  perceptible 

1.  Vibrato  as  a  Natural  Phenomenon 
a.  Cause 

Many  causes  of  vibrato  have  been  postulated  and  investigated  in  20th 
century  research.  These  include;  an  acoustic  explanation  of  interference 
between  sound  waves  (Willis;4^  and  Sundberg46),  respiratory  and  abdominal 
control  (including  Wagner  ,  E.  Smith,  and  Appelman),  neurological  control 
(includes  Schoen;  Seashore;  Westerman;  Christy;  Stanley;  Fields;  Vennard; 
and  Shipp,  Leanderson  and  Sundberg),  laryngeal  regulation  (includes  Mason 
and  Zernlin;  Metfessei;  and  Zemlin,  Mason  and  Holstead),  laryngeal  and 
respiratory  control  (including  Large  and  Iwata;  and  Wagner)  the  control  loop 
theory,  using  auditory  and  straight  tone  feedback  (includes  Deutsch  and 
Clarkson;  and  Smith)  as  well  as  various  combinations  of  these47. 

The  acoustic  explanation  of  vibrato,  or  the  glottal  puff  theory,  was  devised 
by  Sir  Wilfred  Willis  in  1830.  He  proposed  that  puffs  of  air  travelled  to  the 
pharnyx  and  back  again  to  the  place  of  sound  production  (the  larynx)  A 
modern  researcher,  Johan  Sundberg  developed  a  similar  theory.  He  called 
the  puffs  of  air  compression  waves,  that  move  back  and  forth  in  the  vocal 
tract.  This  movement  combines  with  the  standing  wave  (produced  when  the 
vibrations  from  the  glottis  are  reflected  back  towards  the  glottis  and 
combine  with  the  newly  created  vibrations  emulating  from  the  glottis,  a 
similar  theory  to  the  acoustics  of  brass  instruments)  and  the  resonance 
characteristics  of  the  vocal  tract  to  create  a  tonal  pulse,  or  vibrato.  He  also 
explained  tremolo  and  wobble  as  occuring  w7hen  the  air  compression  waves 
are  out  of  phase  with  the  standing  wave. 

The  respiratory  and  abdominal  regulation  theory  has  been  tested  by  ten 
groups  of  researchers.  From  cinefluoroscopic  study  of  the  abdominal 
muscles,  Appelman  feels  that  vibrato  is  a  respiratory  function  assisted  by 
the  larynx. 

The  ten  groups  of  supporters  of  the  neural  regulation  theory  see  the 
neurological  control  of  the  muscle  groups  in  the  vocal  tract  as  the  main  cause 
of  vibrato.  Schoen  proposed  that  neuro-muscular  tremors  create  the 


intensity  and  pitch  fluctuations.  Westerman  found  that  the  average  rate  of 
afferent  neuromuscular  impulses  is  5  to  7  per  second,  which  correlates  with 
the  pitch  fluctuation  rate  in  vibrato. 

Laryngeal  regulation  is  supported  by  ten  studies  which  conclude  that  the 
cricothyroid  muscle  is  the  most  important  control  of  vibrato  production, 
because  it  was  in  phase  with  the  crests  of  the  pitch  and  intensity 
fluctuations.  They  tested  the  activity  of  the  laryngeal  tensor  system,  the 
laryngeal  elevator  system,  the  laryngeal  depressor  system  and  the  breathing 
musculature  during  vibrato  production,  using  surface  electrodes  and 
electromyographic  recordings. 

Laryngeal  and  respiratory  synergism  is  a  view  supported  by  eight  studies, 
which  see  the  co-ordination  between  the  larynx  and  breathing  muscles,  with 
the  larynx  dominating  as  central  to  vibrato  production.  The  interdependence 
of  the  aerodynamics  and  the  muscles  during  vibrato  production  and  the 
acoustic  properties  of  vibrato  found  in  their  study  lead  them  to  support  this 
theory. 

The  control  loop  theory  involves  the  idea  that  the  singer  s  own  auditory 
feedback  is  the  mam  control  of  vibrato  and  that  the  muscle  movements  or 
innervation  are  secondary.  Only  four  studies  have  been  done  on  this  subject, 
and  the  two  most  recent,  one  by  Deutsch  and  Clarkson  (using  delayed 
auditory  feedback)  and  the  other  by  Smith  (using  straight  tone  feedback) 
have  employed  mostly  untrained  singers,  making  the  results  at  best, 
preliminary. 

All  researchers  agree  that  the  cause  is  organic,  but  have  not  established 
which  one  or  combination  is  responsible.  Since  many  investigators  support 
more  than  one  of  the  categories  named,  it  is  likely  that  all  or  many  of  them 
are  involved.  Finding  evidence  that  the  respiratory  system  is  involved  does 
not  rule  out  the  larynx  as  a  contributing  factor,  since  it  is  the  sound  source. 
Also,  when  a  muscle  or  group  of  muscles  is  singled  out  as  the  cause,  this 
cannot  eliminate  innervation,  since  all  muscles  are  stimulated  by  nerve 
impulses.  With  respect  to  the  control  loop  theory  it  is  entirely  possible  that 
the  organ  of  hearing  is  intricately  involved,  since  the  musical  ear  is  an 
integral  part  of  what  makes  a  good  singer.  In  any  case,  the  concensus  that 
the  cause  is  physiological  leads  one  to  surmise  that  vibrato  is  a  naturally 
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occurring  phenomenon.  It  is  not  unreasonable  to  assume  that  it  was  present 
in  the  voices  of  Medieval  singers.  It  is  likely  that  something  so  basic  and 
natural  would  have  always  been  present  in  the  human  voice. 

b.  Control 

The  idea  that  vibrato  is  an  indirect  by-product  of  healthy  vocal  technique 
is  a  widely  held  opinion  among  voice  teachers.48  When  the  voice  feels 
correct  and  the  tone  is  pretty  there  happens  to  be  vibrato  in  the  tone.  It  is 
not  noticeable  except  to  enhance  the  sound,  so  no  one  worries  about  it. 
Teachers  in  general  think  that  an  inappropriate  vibrato  is  the  result  of  poor 
technique  and  that  correction  of  exaggerated  vibrato  occurs  as  proper 
support  and  technique  are  acquired. 

In  naturally  gifted  singers,  all  the  necessary  elements  come  together  in  a 
co-ordinated  fashion  without  training.  Their  skill  is  immediately  obvious  to 
all  who  listen,  and  they  have  a  pleasant  vibrato  without  training.  This 
implies  indirect  control. 

Other  research  supports  the  idea  that  vibrato  is  a  natural  phenomenon. 
Kwalwasser  (1926)  found  that  "vibrato  can  be  increased  or  diminished  by 
voluntary  effort,  but  it  cannot  be  inhibited  or  eliminated  entirely."49  This 
finding  illustrates  that  it  is  an  integral  and  natural  pan  of  the  voice  and  can 
only  be  minimized  or  masked.  Other  researchers  and  performers  believe 
that  straight  tone  production  is  possible,  although  not  necessarily  easy  to 
accomplish  with  control  or  without  stress  on  the  voice. 

According  to  Large  and  Iwata,  Dietrich  Fischer-Dieskau,  a  world  famous 
baritone,  is  able  to  produce  both  straight  tone  (non-vibrato  phonation)  and 
vibrato  for  expressive  effect.  By  analysis  of  a  recording,  they  found  that  he 
uses  straight  tone  on  short  notes  and  in  his  middle  range,  and  uses  vibrato 
on  long  notes  and  high  notes.  He  is  very  careful  where  he  uses  the  straight 
tone  and  rarely  uses  it  for  a  full  phrase.  In  a  letter  to  the  researcher  John 
Large,  he  stresses  that  only  a  few  well  trained  singers  should  use  straight 
tone,  because  it  is  so  difficult  ,50  In  other  words  vibrato  can  only  be  inhibited 
for  short  periods  by  even  the  most  highly  trained  and  talented  individuals, 
and  is  not  recommended  as  a  predominant  voice  quality  by  a  skilled  artist 
that  uses  it.  Combined  with  the  evidence  above  concerning  the  higher  rate 
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of  vocal  fatigue  during  straight  tone  production,  one  can  surmise  that 
excessive  straight  tone  production  as  suggested  by  some  early  music 
specialists^1  is  unhealthy  for  the  voice,  and  could  lead  to  permanent  damage 
of  the  vocal  chords.  Artists  that  attempt  extensive  straight  tone  production 
may  shorten  their  careers  considerably. 

c.  Fatigue 

It  has  also  been  found  that  vibrato  minimizes  vocal  fatigue.  Large  and 
Iwata  found  that  the  airflow  rate  is  1 0  %  higher  in  vibrato  tones  than  in 
straight  tones  52  Hariieb  found  that  the  laryngeal  musculature  has  alternate 
resting  and  working  periods  during  vibrato  production  53  Large  and  Iwata 
further  postulated  that  the  laryngeal  muscles  work  constantly  during 
straight  tone  and  greater  glottal  resistance  results.  Essentially  this  means 
that  vibrato  production  is  more  relaxed  and  less  stressful  for  the  singer 
This  may  account  for  the  higher  percentage  of  vibrato  in  the  voices  of 
trained  singers  54  Singers  and  their  teachers  maximize  the  amount  of 
vibrato  in  order  to  perform  longer  works,  and  keep  up  the  habit  of  frequent 
singing  while  maintaining  a  healthy  voice. 

d.  Vibrato  Varies  With  Emotion 

It  has  been  suggested  by  Shipp,  Leanderson,  and  Sundberg  that  the 
presence  of  emotion  can  vary  the  vibrato  rate  in  singing  55  They  found 
lower  vibrato  rates  in  the  laboratory  situation  than  were  reported  in  studies 
of  performances.  Seashore  found  that  vibrato  occurs  automatically  when  one 
sings  with  genuine  feeling  5&  Since  Medieval  and  Renaissance  song  literature 
contains  some  very  emotional  texts  (romance,  loss  and  religious  fervor),  the 
effect  of  emotion  to  increase  vibrato  in  early  music  cannot  be  discounted. 

e.  Universality  of  Vibrato 

Vibrato  is  a  universal  phenomenon  in  the  speech  and  song  of  the  human 
voice.  It  naturally  occurs  (without  coaching)  in  the  song  and  emotional 
speech  of  children  and  adults.  Deva  and  Gray  found  that  vibrato  occurs  in 
emotional  speech.  It  is  also  present,  though  less  than  in  music,  in  emotional 
speech.  57  "The  vibrato  occurs  mainly  in  emotional  speech  m  1 9  of  23 


subjects. '5s  Vibrato  is  found  in  both  trained  voices  (93%  of  tones?  and  in 
untrained  (27%  of  tones)  singing  voices. 59  Deva  and  Seashore  found  the 
presence  of  vibrato  to  be  even  more  common.  Deva  says  "It  is  present  in  ail 
types  of  music:  vocal,  instrumental,  adult,  child,  folk.  60  Seashore  found  that 
vibrato  is  present  in  speech  and  singing  of  adults  and  children,  and  in  93%  of 
all  artistically  sung  tones 61  Many  subsequent  studies  agree  that  95%  of  all 
artistically  sung  tones  contain  vibrato.62  In  any  case,  vibrato  occurs  in  most 
human  voices  regularly. 

This  frequent  occurrence  of  vibrato,  its  reduction  of  vocal  fatigue,  the 
physiological  cause,  the  problems  with  its  inhibition,  occurrence  of  natural 
singers,  and  the  pedagologically  tested  opinion  that  it  is  related  to  proper 
vocal  technique,  ali  support  the  premise  that  vibrato  is  a  naturally  occurring, 
physiological  phenomenon  in  the  human  voice  of  any  era. 

2.  Perceptual  Research-Vibrato  is  Difficult  to  Perceive 

The  vibrato  of  the  human  singing  voice  is  often  difficult  to  detect,  and  is 
often  perceived  as  warmth  or  ring  in  the  voice.  Usually  when  the  listener 
becomes  aware  of  what  they  think  is  vibrato',  they  may  actually  be  listening 
to  a  tremolo  or  a  wobble.  These  terms  were  defined  earlier  under  Definition 

Most  researchers  and  teachers  agree  that  vibrato  includes  small  and  rapid 
pitch  changes,  but  they  do  not  agree  on  the  range  of  aesthetically  pleasing 
pitch  oscillations.  This  is  probably  due  to  differences  in  perception.  For 
example,  since  vibrato  involves  amplitude,  pitch  and  timbre  changes, 
different  individuals  could  be  perceiving  different  factors  or  combinations 
of  factors  when  listening  to  the  same  singer.  Pitch  oscillations,  which  are 
thought  to  be  the  most  audible,  have  received  the  most  investigation.  Using 
expert  judges,  and  various  methods  of  acoustic  measurement  (phoneloscope 
and  motor  picture  camera,  phonophotograph  apparatus,  laryngeal 
photography,  trans-pitch  and  trans -intensity  meters  and  sonograms),  the 
acceptable  range  of  aesthetically  pleasing  vibrato  was  found  to  be  variable 
between  judges  and  between  studies.  The  broadest  range  was  3  to  12  Hz  63 
Unfortunately,  an  ideal  rate  which  pleases  all  listeners  has  not  been  found. 

A  standardized  study  with  a  standard  instrument  would  provide  a  baseline 
for  further  study.  Rothman  has  performed  two  studies  on  perceptual 


differentiation  of  wobble,  vibrato,  tremolo  and  straight  tone.  Perceptual 
judgements  were  obtained  from  expert  judges  and  a  digital  tracking  device 
was  used  to  measure  the  frequency  and  amplitude  variation.  He  found  that 
even  a  group  of  expert  listeners  do  not  have  "a  common  inner  auditory 
concept  of  tonal  movements'  .64  This  supports  a  famous  quote  from  a 
prominent  voice  teacher.  Vennard,  who  once  said  One  man  s  vibrato  is 
another  man’s  tremolo  A55  In  fact,  some  vibrato  tones  were  mistaken  for 
straight  tone,  showing  that  even  expert  judges  may  not  perceive  the 
presence  of  vibrato  consistently.  All  this  evidence  illustrates  how  frequently 
the  mis-pereeption  of  vibrato  can  occur.  This  fact,  combined  with  the 
natural  occurrence  of  vibrato,  substantiates  the  claim  that  vibrato  could  have 
been  present  in  most  sung  tones  in  early  times  without  being  noticed. 


G.  Summary,  Conclusions  and  Solutions 

It  appears  that  most  early  music  specialists  believe  that  vibrato  w7as  an 
ornament,  that  vocal  technique  was  very  different  in  the 
Medieval/Renaissance  era,  that  vibrato  is  not  a  natural  phenomenon  in  the 
singing  voice,  and  that  vibrato  can  be  eliminated  from  the  voice.  These 
opinions  stem  from  what  was  thought  to  be  the  aesthetic  ideals  of  the  era, 
(i.e.  the  use  of  countertenors,  and  boy  sopranos ),  from  the  literature 
(including  scores),  from  instrumental  technique  and  the  surviving 
instruments,  and  from  visual  representations  of  singers  in  performance. 
Unfortunately,  the  evidence  for  these  claims  is  largely  unsubstantiated. 

There  is  very  little  information  from  which  can  be  gleaned  the  vocal 
technique  and  type  of  vibrato  used  during  the  Medieval/Renaissance  time 
period.  The  confusion  surrounding  terminology,  along  with  definitions  of 
ornaments,  makes  the  task  more  difficult.  What  we  do  know  is  that  the 
human  body  and  its  voice  has  changed  little,  so  we  can  use  our  knowledge  of 
vocal  physiology  and  general  vocal  pedagogy  to  unlock  the  puzzie.  Ways  of 
singing  that  tire  or  abuse  the  voice  are  avoided,  or  if  used,  seriously  limit  the 
quality  and  longevity  of  the  voice.  In  general,  good  vocal  technique  that 
allows  the  voice  to  function  with  sufficient  strength  and  dependability  over 
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time  is  universal,  and  includes  vibrato  (which  allows  for  relaxation  of  the 
laryngeal  musculature)  as  a  naturally  occurring  component.  In  other  words, 
those  who  believe  that  an  overall  vibratoless  tone  is  required  for  the 
performance  of  early  solo  vocal  music  have  overlooked  the  knowledge 
available  in  the  area  of  human  vocal  physiology,  or  have  confused  the 
meanings  of  terms  of  ancient  and  modern  eras,  and  made  many  incorrect 
assumptions  about  the  human  voice  in  the  16th  and  17th  centuries. 

Many  modern  singers  are  discouraged  from  performing  early  vocal  music 
because  they  have  difficulty  eliminating  their  natural  vibrato  without 
destroying  their  technique.  This  is  a  sad  state  of  affairs  because  In  a  very 
real  sense,  early  music  Is  vocal  music  '.66  This  deprives  audiences  and 
performers.  Singers  should  not  eliminate  vibrato,  but  experiment  with  vocal 
colors  and  timbres  appropriate  to  early  repertoire.  The  pre-occupation  with 
vibrato,  at  the  expense  of  overall  vocal  quality,  has  confused  most  people 
trying  to  find  a  suitable  performance  style.  Early  music  specialists 
concerned  with  authenticity  of  vocal  performance  should  endeavour  to  work 
with  trained  singers,  since  they  will  offer  the  most  consistent  projection, 
intonation,  variety  of  timbre,  and  artistic  control.  Some  musicologists  must 
re-evaluate  their  opinions  on  vibrato  and  straight  tone  in  Medieval  and 
Renaissance  times,  or  this  beautiful  and  plentiful  body  of  vocal  music  will  be 
lost  to  future  audiences. 

in  conclusion,  the  bulk  of  the  evidence  examined  supports  the  existence  of 
a  natural  vibrato  which  can  be  varied  for  artistic  expression  in  trained 
singers  of  all  eras. 
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